In an effort to self-medicate psychological distress stemming from exposure to traumatic life events, at-risk youth may be likely to seek intoxication via substance use. Concomitantly, self-medication with psychoactive substances is theorized to confer risk of developing future psychiatric and substance use disorders. The present study employed structural equation modeling to examine self-medication among a sample of 723 youth in residential treatment for antisocial behavior via recursive and non-recursive relationships between trauma history, substance misuse, and psychological distress. Results supported study hypotheses that: (a) the effects of trauma history on psychological distress are partially mediated by substance misuse, and (b) exposure to traumatic life events drives a feedback loop between substance misuse and psychological distress. Findings from this large-scale survey of adolescents exhibiting behavioral dysfunction suggest that identification of self-medication processes among traumatized youth may be crucial for developing targeted prevention and treatment initiatives.
Introduction
Exposure to traumatic life events often results in adverse psychological symptoms, including intrusive cognitions, images, memories, and emotions associated with the original trauma (Brewin et al., 2010; Bryant et al., 2011; Ehlers et al., 2002; Holmes et al., 2005) . These post-traumatic symptoms may promote maladaptive or self-destructive behavior, including substance misuse. Individuals exposed to trauma are especially at-risk for developing substance use disorders (Jacobsen et al., 2001 ). Adults diagnosed with posttraumatic stress disorder (PTSD) exhibit substantially higher rates of substance abuse and dependence than persons without PTSD (i.e., 21.6-43.0 % vs. 8.1-24.7 %), respectively (Breslau et al., 1991; Kessler et al., 1995) . Kilpatrick et al. (2000) found that youth who experience traumatic events also have an increased risk of substance misuse. Although the causal mechanism linking trauma, substance misuse, and psychological symptoms remains uncertain, psychoactive substances may be used to self-medicate the dysphoric mood, intrusive cognitions, and somatic sequelae of trauma (Khantzian, 1997; Leeies et al., 2010; Robinson et al., 2011) .
The risk chain underlying self-medication of trauma symptoms may involve positive feedback loops between stress appraisal, emotion dysregulation, physiological arousal, compulsive behavior, and palliative coping with substances . Specifically, traumatic stress results in pathogenic activation of the hypothalamic pituitary adrenal (HPA) axis and the autonomic nervous system (Kaye & Lightman, 2005) coupled with perseverative cognition, the process of ruminating on a cognitive representation of the traumatic event in the absence of implementing adaptive coping behaviors (Brosschot et al., 2006) . Prolonged or repeated stress activation subsequent to trauma exposure may lead to an a chronic deviation of self-regulatory mechanisms from their normal mode of operation that leads to heightened stress sensitivity, vulnerability to future stressors, and the eventual development of mood disorders (McEwen, 1998 (McEwen, , 2003 .
In turn, psychosocial stress and negative mood evoke craving and addiction-related cognitive biases towards drug-related cues (Field & Powell, 2007) , leading to increased motivation to acquire and consume drugs which is then sustained through negative reinforcement conditioning (Baker et al., 2004) . Stress-dysregulated affect and other psychiatric symptoms often co-occur with substance dependence and may play an etiological role through psychological, neurobiological, and genetic pathways (Sinha, 2007; Zimmermann et al., 2007; . Indeed, chronic, negative emotional states may dysregulated stress and reward neurocircuitry within the extended amygdala, inducing an overall affective balance where dysphoric mood predominates (Koob & Le Moal, 2001 ). Elevated negative affect may then elicit increased consumption of psychoactive substances as a means of selfmedication. Yet, the use of drugs and alcohol to cope with negative emotion can cause further alterations in the extended amygdala, amplifying affective dysregulation and dysphoric mood, and increasing the drive to self-medicate (Koob & Le Moal, 2008) . Triggered by traumatic stress, the feedback loop between substance use and psychiatric symptomatology is self-perpetuating and may ultimately lead to the development serious addictive behaviors and/or substance dependence.
The purpose of the present investigation was to test relationships among trauma history, substance use, and psychological symptoms. We hypothesized that (1) the positive relationship between trauma and psychological distress will be partially mediated by substance misuse and (2) trauma initiates a feedback loop between psychological distress and substance misuse, such that changes in substance misuse lead to alterations in substance use patterns which then reciprocate in further changes in psychological distress. Path diagrams of the conceptual frameworks articulated in hypothesis one and two are depicted in Fig. 1a, b .
Structural equation modeling (SEM) was used to test the proposed mediational and feedback effects in a sample of youth in residential treatment for antisocial behavior. Antisocial youth have high rates of trauma and substance misuse (Kilpatrick et al., 2000 (Kilpatrick et al., , 2003 Buka et al., 2001; Abram et al., 2004) , tend to escalate substance use over time (Stice et al., 1998) , and have increased odds of being diagnosed with psychiatric and substance use disorders in adulthood (Brook et al., 1998; Hofstra et al., 2002) . Thus, the study of self-medication within this sample of youth with a history of behavioral problems may provide insight into how this process operates within a population at risk for developing serious psychosocial dysfunction in the future. The advantage of SEM as an analytic technique is that can assess relationships between latent variables instead of single item indicators, thus allowing for potentially more robust and valid measurement of complex constructs such as trauma, substance misuse, and psychiatric symptoms.
Methods

Participants
Adolescent residents of the Missouri division of youth services (DYS) were sampled for this investigation. DYS provides residential rehabilitation services to adjudicated residents ages 13-17 at 27 facilities statewide. Approximately 97.7 % of DYS resident youth (N = 723) were available to be interviewed and agreed to complete the interview. Thus, the present study is nearly a census of the population of Missouri DYS residents at the time the study was undertaken and a large, representative sample of DYS annual residents. Of these youth, 693 (96 % of the total sample) had no missing data on the measures of interest.
Interviews were conducted over a 3-month period and were 30-90 min long, depending on the extensiveness of the respondent's substance use history. Confidential oneon-one interviews were conducted by graduate social work student interviewers in large rooms at each facility in private areas. Youth received $10.00 in their facility monetary accounts as remuneration for their participation. Informed consent and study protocols were approved by the Missouri DYS IRB, Washington University Human Studies Committee IRB, and federal Office of Human Research Pro- tection. The confidentiality of study data was protected by a Certificate of Confidentiality issued by the National Institute on Drug Abuse.
Measures
Frequency of alcohol and marijuana use Two items assessed how frequently youth had used marijuana and alcohol in the year before entering into DYS custody (once, 2-4, 5-10 times, once a month, every 2-3 weeks, once a week, 2-3 times a week, once a day, and 2-3 times a day).
Polysubstance use
The total number of psychoactive drug classes used was computed by summing the number of affirmative responses to questions assessing lifetime use of 20 different types of psychoactive substances (e.g., cocaine, heroin, barbiturates, amphetamines, etc.).
Substance-related problems
Extent of lifetime substance misuse problems was measured with the total composite score from the 8-item alcohol/drug use problems scale of the Massachusetts youth screening instrument-2nd version (MAYSI-2, Grisso & Barnum, 2000) developed for use with juvenile justice populations. Youth responded ''yes'' or ''no'' to questions about whether they had ever been drunk or high at school, had used alcohol and drugs at the same time, had ever been so drunk or high they couldn't remember what happened, used alcohol or drugs to help them feel better, had gotten into trouble while high or drinking, (if yes) whether or not that trouble had been fighting, had done anything they wished they hadn't while drunk or high, or did their parents think they drink too much. Scores could range from 0 to 8.
Trauma history
Lifetime exposure to trauma was measured with the 4-item traumatic experiences scale adapted from the MAYSI-2. Youth were asked to report whether or not they had ever seen someone severely injured or killed in person (not in the movies or on TV), had a lot of bad thoughts or dreams about a bad or scary event that happened to them, and had ever been badly hurt, or been in danger of getting badly hurt or killed. In addition, three items from the victimization index of the self-report of delinquency (SRD, Elliott et al., 1989) were used to assess frequency of personal experiences of criminal victimization (i.e., been hit by someone trying to hurt them, had someone use a weapon or force to get money or things from them, or been attacked by someone with a weapon or by someone trying to seriously hurt or kill them) in the year prior to entering residential treatment.
Psychological distress
All participants completed the brief symptom inventory (BSI), comprised of 53 questions measuring the extent to which youth were distressed (0 = not at all; 4 = extremely) by a wide range of cognitive, emotional, behavioral, and somatic symptoms ''over the last 7 days including today.'' The BSI consists of items tapping eight primary symptom dimensions for which separate, valid subscale total scores can be calculated; factor analysis confirmed the construct validity of the subscales across samples of adults and adolescents (Derogatis & Melisaratos, 1983) . For this study scores were calculated for eight symptom dimensions theoretically linked to trauma: depression, anxiety, somatization, obsessive compulsiveness, interpersonal sensitivity, psychoticism, paranoia, and hostility.
Data analysis
Structural equation modeling (SEM) was conducted with Mplus 6.11 (Muthén & Muthén, 2010) ; SPSS 17.0 was used for data management purposes. Of the 723 youth sampled, 30 cases (4 %) had missing values. Given that data were missing at random, missing data were handled using full information maximum likelihood estimation (FIML) in Mplus, an approach found to be superior to mean substitution and listwise and pairwise deletion approaches to handling missing data (Little & Rubin, 2002; Wothke, 1998) . FIML constructs optimal first and second order missing estimates using all available data points (Wothke, 1998 ). An initial two-step approach was used for model specification (Kline, 1998) . The objective of step one was to determine whether the specified model was a good measurement model. Using the final measurement model, we proceeded with step two and ran the general SEM.
The goodness-of-fit of the measurement model was established before analyzing the general SEM. A congeneric measurement model was developed, loading theoretically related indicators onto their respective latent factors. For each latent variable, we constrained one path coefficient to be one to assign a metric to the variable in question. Confirmatory factor analysis was used to assess how well the measured variables reflected the latent variables and to establish a solid measurement model. We used the maximum likelihood parameter estimates with SEs (MLM) estimator because of its ability to accommodate nonnormal data (Muthén & Muthén 2010) . Three fit indices were used to assess the model according to widely accepted cut-offs as reviewed in Kline (1998) After constructing a measurement model with adequate fit, we used SEM to estimate path coefficients. This latent variable approach accounts for measurement error and assigns values to model-implied parameters based on observed data (Kline, 1998) . In light of the potential nonnormality of the data and the use of ordinal-level indicator variables, structural equation models were estimated using the MLM estimator in Mplus. The MLM estimator uses the Satorra-Bentler (S-B) correction to generate maximum likelihood parameter estimates with SEs and a meanadjusted v 2 test statistic that are robust to non-normality. The computation of the S-B correction accounts for sample kurtosis values, the estimation method, and the model itself (Byrne, 2012) . Prior research indicates that this correction produces reliable test statistics to evaluate mean and covariance structure models under a variety of sample sizes and distributions (Curran et al., 1996; Hu et al., 1992) , and yields maximum likelihood parameter estimates and fit indices that are robust to nonormality and the presence of ordinal level variables (Muthén & Muthén, 2010) .
We tested the two hypothesized models: (a) a partially mediated recursive model in which trauma has direct effects on substance misuse and indirect effects on substance misuse mediated through psychological distress and (b) a non-recursive model in which trauma drives a feedback loop between psychological distress and substance misuse. For both models, we controlled for the influence of gender by treating this variable as a covariate. The aforementioned fit indices were used to assess goodness-of-fit. To further assess the appropriateness and stability of the specified models, we randomly selected half of the sample and reran the model with the randomly selected subsample. We found no significant differences in path coefficients and model fit between the randomly selected subsample and the full study sample. Thus, findings are reported below only for the full study sample.
Results
Descriptive statistics
A substantial majority (87.0 %, n = 629) of youth in the sample were male. The racial composition of the sample was 32.9 % (n = 238) African American, 55.3 (n = 400) Caucasian, 3.9 % (n = 28) Latino/Latina, 6.2 % (n = 45) biracial, and 1.5 % (n = 11) other. Approximately 39.8 % (n = 288) of youth came from families receiving public assistance. Descriptive statistics of sample variables are reported in Table 1 , and zero-order correlations are reported in Table 2 .
Overall, the sample reported high rates of traumatic experiences. More than 9 out of 10 (91.4 %, n = 661) youth in the sample reported having had at least one traumatic experience in their lifetime. Specifically, 65.1 % (n = 471) of the total sample reported ever having seen someone severely injured or killed in person, 45.1 % (n = 324) reported ever having negative thoughts or nightmares about a frightening event that happened to them, and 64.6 % (n = 467) reported ever having been badly hurt or having been in danger of being badly hurt or killed. Similarly, youth reported having been physically assaulted in various ways multiple times in the year prior to treatment. The majority of participants had been battered: a cumulative total of 77.2 % (n = 558) had been hit by someone trying to hurt them at least once or twice in the past year, a cumulative total of 35.8 % (n = 259) had been hit at least once a month, and a cumulative total of 19.5 % (n = 141) had been hit at least once a week. In addition, a cumulative total of 7.6 % (n = 55) had been hit at least once a day. Robberies were also common: a cumulative total of 35.2 % of participants (n = 255) had someone use a weapon or force to get money or things from them at least once or twice in the past year, a cumulative total of 11.2 % (n = 81) had been robbed at least once a month, and a cumulative total of 5.5 % (n = 40) had been robbed at least once a week. One-half of participants had been a victim of aggravated assault: a cumulative total of 50.3 % (n = 364) had been attacked by someone with a weapon or by someone trying to seriously hurt or kill them at least once or twice in the past year, a cumulative total of 15.2 % (n = 110) had been assaulted at least once a month, and a cumulative total of 8.2 % (n = 59) had been assaulted at least once a week. With regard to gender differences in trauma history, males were significantly more likely to report having seen someone severely injured or killed (p = .03), whereas females were significantly more likely to report having negative thoughts or nightmares about a traumatic event (p = .009). Similarly, males had been robbed significantly more often than females (p = .03).
Recurrent substance use and polydrug use among the sample was also common. During the year before their incarceration, a cumulative total of 57.3 % of participants (n = 414) smoked marijuana at least 2-3 times a week, and 36.2 % (n = 262) of participants smoked marijuana 2-3 times a day. Similarly, during the year before their incarceration, a cumulative total of 25.6 % of participants (n = 185) drank alcohol at least 2-3 times a week, and 7 % (n = 52) of participants drank alcohol two to three times a day. On average, adolescents in the sample had used 4.1 (SD = 2.8) classes of psychoactive drugs during their lifetime. Moreover, participants reported having experienced an average 4.1 (SD = 4.3) substance-related problems, including impaired psychosocial functioning and the use of substances to self-medicate negative affect. With regard to gender differences in substance misuse, females in this sample exhibited significantly more polydrug use (p = .009) and significantly more frequent use of alcohol (p = .009) than males.
The average psychological profile of the adolescents sampled was marked by a wide range of psychologically distressing symptoms. Females exhibited significantly higher levels of depression, anxiety, phobic anxiety, somatization, interpersonal sensitivity, somatization, and obsessive compulsive symptoms than males (p's \ .03-\.001).
Measurement model
The theoretically-specified measurement model was comprised of three latent factors, trauma, substance misuse, and psychological distress. All factor loadings were statistically significant (p \ .001) with no cross-loadings. The specified measurement model evidenced acceptable goodness-of-fit, RMSEA = .06 (90 % CI = .05, .06); CFI = .93; TLI = .92, and there were no statistical or theoretical reasons to suggest that changes to the specified model were needed. Therefore, we used this model as final measurement model in subsequent SEM.
Structural equation models
Partial mediation model
The standardized solution for the partial mediation model is presented in Fig. 2 . This model exhibited good fit: RMSEA = .06 (90 % CI: .05, .06); TLI = .92; CFI = .93. In this model, trauma history was significantly positively associated with substance misuse (b = .36, p \ .001) and psychological distress (b = .39, p \ .001). In turn, substance misuse was associated with psychological distress (b = .12, p \ .01). The Sobel test for the indirect effect confirmed the first study hypothesis: the effect of trauma on a Scored from 0 to 8 on a Likert-type scale (0 = never, 1 = 1-2 times in the last year, 2 = 1 time every 2-3 months, 3 = 1 time a month, 4 = 1 time every 2-3 weeks, 5 = 1 time a week, 6 = 2-3 times/week, 7 = 1 time a day, 8 = 2-3 times a day) b Scored from 0 to 9 on a Likert-type scale (0 = never, 1 = 1 time, 2 = 2-4 times, 3 = 5-10 times, 4 = 1 time a month, 5 = every 2-3 weeks, 6 = 1 time a week, 7 = 2-3 times a week, 8 = 1 time a day, 9 = 2-3 times a day) c Summary of affirmative responses to 8 dichotomous items tapping substance-related problems d Scored from 0 to 4 on a Likert-type scale (0 = not at all, 4 = extremely) substance misuse was significantly statistically mediated through its indirect effect on psychiatric symptoms (p = .01).
Non-recursive model
The standardized solution for the non-recursive model is presented in Fig. 3 . The non-recursive model also fit the data well: RMSEA = .06 (90 % CI: .05, 06); TLI = .92; CFI = .93. In this model, trauma history was significantly positively associated with substance misuse (b = .95, p \ .001). In turn, significant pathways from substance misuse to psychological distress (b = 1.12, p \ .001) and from psychological distress back to substance misuse (b = -1.36, p \ .001) constituted a self-attenuating feedback loop.
Model comparison
The AIC was consulted as a means of comparing the partial mediation model to the non-recursive model (Kline, 1998) . AIC of the non-recursive model was larger than that of the partial mediation model (53,478.20 compared to 53,467.39, respectively) , indicating that the partial mediation model was more parsimonious than the non-recursive model.
Discussion
As hypothesized, among this relatively large sample of atrisk adolescents, exposure to traumatic experiences was significantly associated with substance misuse and psychiatric symptoms indicative of psychological distress. Specifically, findings lent support to hypothesis one: substance misuse was found to statistically mediate the effect of trauma history on psychological distress. In support of hypothesis two, trauma history was found to be significantly associated with a feedback loop between psychological distress and substance misuse. Findings related to our first hypothesis suggest that compared to adolescents with limited exposure to traumatic events, youth with extensive trauma histories tend to engage in more extreme patterns of substance misuse, which partially accounts for their more severe psychiatric symptoms. Plausibly, in an attempt to self-medicate psychological distress resulting from exposure to violent and ELIOT 18 = ''how many times in the past 12 months have you been hit by someone trying to hurt you?'', ELIOT 19 = ''how many times in the past 12 months have you had someone use a weapon or force or get money or things from you?'', ELIOT 20 = ''how many times in the past 12 months have you been attacked by someone with a weapon or by someone trying to seriously hurt or kill you?'', SOMATIZ = BSI somatization total score, OBSESSIVE = BSI obsessive-compulsive total score, INTERPER = BSI interpersonal sensitivity total score, DEPRESSION = BSI depression total score, ANXIETY = BSI anxiety total score, HOSTILITY = BSI hostility total score, PARA-NOIA = BSI paranoid ideation total score, PSYCHOTIC = BSI psychoticism total score, MAYSIDRUG = lifetime substance-related problems, POTYEAR = frequency of marijuana use in the year prior to entering residential treatment, ALCYEAR = frequency of alcohol use in the year prior to entering residential treatment, TOTDRUG = total lifetime number of psychoactive drug types used, MASI52T = ''have you ever seen someone killed in person?'', MASI51T = ''have you had a lot of nightmares about a frightening event?'', MASI40T = ''have you ever been badly hurt or been in danger of being badly hurt or killed? '' terrifying events, traumatized youth in this study may have engaged in comparatively frequent use of alcohol and marijuana, sought intoxication from a wide array of psychoactive substances, and experienced serious substancerelated problems in psychosocial functioning. To the extent that such youth engaged in substance misuse behaviors, this predicted current psychological distress as manifested in symptoms of depression, anxiety, hostility, paranoia, and psychoticism, among others. These findings converge with those of a recent longitudinal study, which found that selfmedication of anxiety symptoms significantly predicted the development of incident substance use disorders and anxiety disorders up to 3 years later (Robinson et al., 2011) . Exposure to repeated stressors such as traumatic experiences of violence or abuse during critical developmental periods predicts future susceptibility to mood disorders and substance use (Anda et al., 2006) . Trauma may confer risk of developing substance misuse and psychiatric symptoms through multiple pathways. Children exposed to early life trauma exhibit heightened stress reactivity (Bremne & Vermetten, 2001) . The experience of recurrent stress is thought to lead to allostatic load on brain structures such as the prefrontal cortex and amygdala (McEwen, 2007) , resulting in a host of deleterious effects, including executive function impairments (Liston et al., 2009 ) and dysphoric mood (McEwen, 2003) . Moreover, traumatic brain injury sustained during childhood (such as what might be incurred by blows to the head during incidents of physical abuse) is predictive of cerebral atrophy, impairments in executive function, and impulsivity observed an average of 4 years after the original trauma (Slawik et al., 2009) , and focal lesions in the PFC are associated with later risk taking (Floden et al., 2008) . Thus, exposure to traumatic experiences may motivate an executively impaired adolescent to impulsively pursue intoxication via psychoactive substance use as a means of self-medicating negative affect.
In our model, substance misuse explained a significant portion of the association between trauma history and current psychological distress. Although the mechanism by which self-medication of trauma with psychoactive substances promotes psychiatric symptoms cannot be directly assessed with the present dataset, Koob and LeMoal's allostatic model of addiction (2001, 2008) provides an explanation for this phenomena. This model posits that the use of substances to compensate for dysphoria results in an opponent process that leads to neurobiological sensitization in the extended amygdala to stress and intensified negative affect, while decreasing sensitivity to reward (Koob & Le Moal, 2001 ). This upward shift in reward threshold may then elicit increased consumption of psychoactive substances as a means of achieving a hedonic equilibrium (Koob, 2003) . Ironically, this attempt to reach a hedonic state comes with a cost: the continued use of substances further increases the reward set point in the brain, making the individual increasingly insensitive to naturallyrewarding experiences while becoming increasingly sensitive to punishment and other aversive states (Koob & Le Moal, 2008) . Thus, allostatic load incurred from prior trauma and enhanced by the pharmacological effects of psychoactive substances promotes neuroadaptation to drug effects, modulates sensitization to rewards and punishment, and intensifies negative mood states. This cyclic process then elicits further substance use as a means of countering dysphoric mood. Study findings pertaining to our second hypothesis are consistent with this allostatic conceptualization. Indeed, exposure to traumatic events was significantly associated with substance misuse, which predicted psychiatric symptom severity. In turn, psychiatric symptom severity was significantly associated with substance misuse via a feedback process, a finding that would be predicted by the allostatic model. Although the data suggest the presence of an allostatic process, non-recursive modeling in SEM is founded on a steady state assumption, which holds that the effects of any changes in a feedback system have already been manifested and thus the system is in equilibrium (Kline, 1998) . However, in biological systems, steady states are only temporary, and often yield to positive feedback loops or runaway states, such as that which may be observed in the disease process of cancer (McEwen & Wingfield, 2003) . Indeed, the allostatic model (Koob & Le Moal, 2001 depicts addiction as a positive feedback loop in which the set point of sensitivity to rewards and stressors continually shifts in the direction of an ever-deepening downward spiral of dysregulated affect and compulsive, appetitive behavior. The present analytic approach and cross-sectional nature of the dataset cannot directly test the longterm predictions specified by the allostatic model of addiction. On the other hand, the allostatic model predicts that in the short-term, drug use results in transient increases in reward and decreases in antireward systems in the brain. These initial homeostatic adaptations may be depicted in the non-recursive model reported in this paper. Future studies should employ measures of stress physiology (e.g., cortisol, heart rate variability, amygdala function) and appetitive motivations (e.g., craving) as a means of directly testing allostatic hypotheses among traumatized youth.
It should be noted that substance misuse often results in accidents, health problems, legal issues, and other stressors that can cause or exacerbate anxiety, depression, and other psychiatric symptoms (Brook et al., 2009; Hodgins et al., 2009 ). Thus, in addition to allostatic processes, real life stressors typically accompany substance misuse.
The present study is limited by the cross-sectional nature of the dataset and use of self-report measures, which may be susceptible to social desirability and recall biases. SEM was able to account for the error inherent in measuring latent variables of interest. Although our measurement model exhibited good fit, indicators variables reflecting victimization in the past-year loaded higher on the trauma history latent variable than the lifetime trauma indicator variables. In contrast, indicators of the psychological distress and substance misuse latent variables evidenced more robust loadings. Measures with greater temporal resolution, such as ecologic momentary assessment, would have been better able to examine the dynamic interaction between traumatic life events, substance use behaviors, and psychological distress. The present study was also limited by a lack of measures of chronic stress exposure, stress sensitization, post-traumatic stress symptoms, sexual trauma, alcohol consumption, and substance use motivations which may have elucidated relationships between the latent variables under investigation. Yet, the victimization variables assessed may serve as a rough proxy for severity of stress exposure, and so our structural model may have partially accounted for this factor. Regardless, the absence of experimental design in the present study precludes any causal inferences. Future research should use experimental methods to directly examine the effect of self-medication on the development of psychiatric symptoms. The fact that the sample was comprised mostly of males may limit the generalizability of study findings. Similarly, study results may not be generalizable to populations other than youth in residential treatment for antisocial behavior.
Despite these limitations, the present investigation had a number of strengths, including a relatively large sample size, a low refusal rate, scant missing values, and nearpopulation level data. This study provides a multivariate statistical evaluation of self-medication processes in a large-scale survey of adolescents exhibiting behavioral dysfunction. As such, study findings have several implications for clinical practice. First, study findings suggest that practitioners working with traumatized youth should be aware of their heightened risk for substance misuse, especially during times when adolescent clients are experiencing significant psychological distress. Second, practitioners should be attuned to the potential feedback loop between psychiatric symptoms and substance use behaviors by recognizing that shifts in one of these variables may be likely to result in changes in the other. Lastly, interventions should be designed to disrupt links in the risk chain between adverse life experiences, psychological distress, and psychoactive substance misuse . For instance, when treating adolescents with extensive trauma histories for substance use disorders, psychotherapeutic techniques designed to facilitate regulation of negative emotion and appetitive processes (e.g., mindfulness training, see Garland et al., 2010; Garland & RobertsLewis, 2011) should be used in tandem with more traditional forms of addictions treatment like motivational interviewing or cognitive behavioral therapy. Targeting such critical factors in the treatment of at-risk youth who have been exposed to trauma may mitigate the development of substance use disorders and increase the probability of achieving positive clinical outcomes.
